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;/ RF POWER DEVICE AND METHOD OF MANUFACTURING THE SAME 

• Field o'f the Invention 

The present invention relates to a high-cutpur power 
' de;y.ice; • and^ more particularly, to an HF power device 
' 'ap'plicable to a power amplifier of a base station for a, mobile 
\ cominunication system such as a cellular, 'a personal 
* communication service (PCS) and an IMT (International Mobile 
'Telecommunication) -2000 etc. 

In .addition, the present invention is reflates to an HF 
"power devi.ce applicable even, to' a mobile station based on a 
:^li'ttle /watt in case that a structure of the device becomes 
5ca.le-dovn, though it is being 'applied to a power amplifier of 
the.' bas-e station for scores of or hundreds of watt . 

, . Prio r' Art of the Invention ' 

■* In. general, a MOSFET (Metal Oxide Silicon Field Effect 

Transistor) used as a power device has high input impedance in 
■ccnipar ison with a bipolar transistor, thus a pov/er gain is 
.h'i'gh - and a gate ' driving circuit is very simple. 'Also the 
iyjO.SFET is a unipolar device, thus it has a merit that there is 
less time delay occurring by a re-combination or an 
accumulation caused by a minority carrier during a turning-off 
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. ; of"' the device. 

, * 'Therefore, -it is presently' Meeting gradually spread an 

.V ' \' ' application to a switching mode power supply, ' a lamp ballast 
' .'. ' a-nd' a motor driving circuit-. 
•5*: ' I" ' In such 'MOSFET, a DM03FET (Double diffused MOSFET) using 
' t pl''ana'r dif fu'sion technique is' generally used, and herewith, as 
' ' A 'representatively used 'power device, an LDMOS (Laterally 
-"Double diffused MOS)' structure is being used widely. 

Fig. 1 is a structure diagram in ^a' conventional 

& . ' ' ' : • 

vOiO;'' 7/ t echnique - , 



^n'.'*./.';> ' shown in Fig. ' 1, in the y^DMOS based on the 

-vbonventional technique, the MOSFET. Jf^ made on a wafer 13 which 



*is ' constructed by P' epitaxy l^^r 12 on P"^ substrate 11. What 
h'i'S is- different from a/ge'neral MOSFET device manufacturing 
|l|l5|fV'\;^rocess is that an o^^^all lower part of the substrate is used 



t 



;:*as' common soured electrode 21 by forming a sinker 14 on a 
' source sid^^f the wafer 13 and connecting with a P" substrate 



■ Further,, in designing the device in a multi-finger shape, 

'20 . rttere .is' no need to connect- .several numbers Of soiixce 

-'*.,.'' 

Vi-'^i.ectrod.es with one another, to thereby enable to* reduce a 
',}' parasitic capacity by an overlapping of a metal wire and serve 
Ciis'- an important role of a heat sink by a source of a wide area. 
' Herewith/ non-described reference- number 15 indicates 
25 ::'*'j^oi'ysilicon, 16 ' represents tungsten silicide, 17 as a channel 
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.ion injection layer, 18 as an LDD area, 19 as N* source and 
!' "drain, 20 as a P"^ enhancement layer for lessening a resistance 
.of a P'". sinker 14, 21 as an insulation film, 22 as source 

' ' ' t 

''electrode; and. 23 indicates drain electrode. 
. '5 • ' Meantime, it is on the rise very importantly a process 
: .of forming the P" sinker 14 in a source side. , * • 

I','.* * In the . conventional technique as the above, in order to 

• [, . .form the P"*" sinker 14, high energy and high concentration of 
'".."'*" io'ns are implanted into the source area, and t-nis is diffused * 
n 10- vbs-r ^ a thickness of the P" the epitaxy laye:r 12- at high 
n';;'. 'temperature for a long time to be connected 'to the P"" 

is,'*' 

y /''Substrate' 11. Such structure seriously causes ''an unnecessary 
n ] \ l^ateral diffusion owing to the diffusion for a long' i^ime, thus 
4 ■jan 'area 'Cf the- device becomes large, and a parasitic 
y 15 ".Ii^'esistance and, a parasitic .capacitance are increased by such 
4 vres.uit/ which is an important cause of reducing an HF 
.characteristic of the power .device . 
:'• , Ei'urthermore , the conventional LDMOS structure thickly 

' ^grows' a field oxide film by thickness of 2//m"^3;ffli to reduce th-e 

^20'/' Parasitic capacitance, 'that is, a high thermal anneal process 

< * ' ' * ' 

. V' " . required correspondingly 'to rhe thickness of the 'field 
/ J '.OKide film, -and a scale-down extent of the device and a flat 
' -degree of the wafer become bad to cause a 'difficulty in 

. ;.:"'! ' ;-'fabricat ItaQ the device. 
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Summary of the Irlvention 



:' ?=? 



Therefore, it is . an object of the present, inventiqn to 
-'provide an HP power device and 'its manufacturing method, which 
, 5.;. /are capable of preventing an HF characteristic of a power 
'■ "•device from being' reduced by forming a low-resistance sink 
''through a -thermal anneal -process at low temperature of lOOO^C 
^ and below, and so by restraining an area increase' of the 
' . " device and an increase of a parasitic resistance and a 
,=fl.lQ . 'oa;rasit'ic capacitance. 

, Lfr * Another o'bject of the present invention is to, provide an 

' HF- power device and its manufacturing method for- restraining a 
drop of .a scale-down extent and a flat degree of the' device in 
, ■'forming a fi^ld oxide .film. 

• To achieve these and other advantages, and in accordance 
"with the purpose of the present invention, the H'F power device 
' includes ,a first conduc*tive typ^ semiconductor layer; a field 
area formed by a trench structure on one side of the 
' s.e'miconductor layer; gate electrode formed on a given surface, 
/Of' the semiconductor layer;; a second conductive type channel 
'.layer which is laterally diffused from the field area to a 
width containing both sides of the gate electrode, and formed 
. on the surface of the semiconductor layer; a second conductive 
ty;:pe. source area formed within the channel layer between -one 
• SA'de .of the .gate electrode and the field area; a second 



ru 15 ■ 



'20 
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= ' ' , ' c.dXiductive type drain area formed on the surface of 'the 
' seiri'icondU'Ctor layer with a given interval froin another side of 
• '\ ^-the gate electrode; a first .conductive type sinker, which is 
provided by a column shape of a' trench structure fox dividing 
' o;' ''"into two source areas by a piercing through the source area, 
, ' ' land ■ is' connected to the semiconductor layer; a second 
>;. *■, ',vconductiye ' type LDD area formed on the 'surface of the 
• • ' ' ;;9em''i conduct or layer between the drain area and the gate 
' V ' ' ^ ' "electrode;, first metal electrode contacted with the. source 
^'5:10 " area, divided into two source areas and electrically connected 
'"to, the semiconductor layer through the sinker; and second 
' = ; ; .'inetai electrode contacted with the dram area. 

v3 . '; ' ' \ In accordance with the present invention, the method of 
' i^. . itLanafacturing an HF power device includes the steps of forming 
.'^ '[y-JS ''.a' f irst conductive ' semiconductor layer on a first conductive 
* semiconductor * substrate; , etching' the first conducti^^e 

' *Q,-* /'.'Serriiconductor layer by a giveji depth and forming a first 
■ : \ trench; doping first conjductive impurity on the neighborhood 

* ' . ' o'-f the first, trench and forming a first conductive/first 

I .':^0/ impurity 'layer connected t'<D the -first conductive semiconductor 

»)*''-.''* , 

substrate; burying a conduction film of a first -conductive 
. •* \;::type. in the first trench; etching the first conductive 

• / •■ . ; ■ " ! \5emi,conductor , layer by a. -given depth and forming a second 
. ' •< .%«-trench with a constant interval from the first trench; forming 

V * . ■ ''4, * ' ' . 

' . 25' • \ .a f ield oxide' film buried in the second trench; forming gate 
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' electrode on a given surface of the firs± conductive 

/.semaconciuctor . layer ; forming a second conductive source area 
. on the surface of T:he first conductive semiconductor layer so 
:". 'as' to be structurally self-aligned on one side of txhe gate 
' 5:.;. electrode and 'be structurally pierced by the first conductive 
. : }•,' conduction film;, forming 3 second conductive drain area on the 
^ '/surface of, the first conductive semiconductor -layer- wich a 
■ given distance from another side of the gate electrode; 

\\."i;orming a second conducT:ive/second impurity layer on the 
plQ ' ' stir face of the first conductive semiconductor layer between 
■the' second conductive .drain area and the gate electrode; 
'r forming first metal electrode haying a width which reaches the 
,'';\second conductive source area and the gate electrode; and 
: ; " rorming second - metal electrode electrically connected to the 
rjl^,/;/ " second conductive/second impurity layer. 



Brief Description of the Drawings 



; ( The above and other - objects and features ^of the instant 

.20 : *' inventipn will become apparent from the following, description 
' of 'preferred embodiments ' taken in conjunction with the 
. . accompanying • drawings, in whiqh: 
J , ' Fig. 1 is a sectional view for a structure of an LDMOS 

I* .J.;':- in a conventional technique; ; 



Fig,, 2 represents a. plane view of an HF LDMOS in a first 
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/: * • efriii^cdirrient of the present inv,encion; 

• . ' ; ' F'ig- 3 depicts a structural sectional - view of an HF 
' ' LDMOS taken along the line A-A' of Fig. 2; 

. ' y [, ; Fig. 4 is a process ' sectional view showing a -method of 
,,'5"^ ^^manuf act-uring an HF LDMOS xn a first embodiment of the present 

I' ^ V, .//'invention ; 

.'.''*' • • Fig. 5 is a structural sectional view of an HF LDMOS in 
' .a- second embodiment of the present invention; and 
' \ Fig. 6 indicates a structural sectional view- of an HF 

•J 10;!/' .'l.'bMOS in, a third embodiment of the present invention. 

; . '1 

r . ' ' ' ' ' ' ' 

J ■ Preferred Embodiment of the Invention 

5 V. '! ^: ' : 

'-^ _ Hereinafter, preferred embodiments of the present 

'U]'>' ," "Invention will be described in detail with reference to the 
Q' " . ' V 'accompanying ' drawings . 

Fig, 2 ' is a structural plane view of an. HF'power device 
. in \a first embodiment of the present invention. -In Fig. 2, 'it 

\ \ is formed source electrode' 51 .wide in comparison with drain 
'20 • '^electrode 52^ and a P* doping layer 36a of a column shape and 
. i' ;?"^ sinker 37 (of Fig. 3) formed by a poly-silicon column 36b 
'are; connected to a center portion of a lower part of the 
source -electrode 51. Herewith^ the P"" poly-silicon column 36b 
-d's' buried into humerous trenche? or into one trench, and the 
vP.T'dpping layer 36a is forme'd on the neighborhcpd of one or 



DEC 27 '00 '06:42Pri SHIN SUNG 



P. 10/38 
DEC 27 '00 02:l8fin 



' 1^ % 



'TiUmerous tnenches- . , • , 

' '/Both- sid-es of the P"" sinker 37 are connected with N"^ 
.source areas 47 of adjacent devices, in other 'words, the P"*^ 
sinker 37 is. formed commonly in the adjacent devices, and the 
-'.3; ' . • sinker '37 and the , N"" source areas 47 of the: mutually 
' adjacent devices are connected to one source electrode 51. 
. [;'■' " Also,' the source electrode 51 is overlapped on a .gate 

select rode / 44 of the adj-acent devices, and drain .areas 48, of 
!tne respective devices are connected to respective drain 
'#lii,v^I^l'^^trodeS' 5.2. 

'A field oxide film 41 for an isolation between the 
^=¥v'' adjacent devices is formed, being buried into one or numerous 
;uM , .^jiirenches . . ; * ' ^ 

'^^\/\'^ ! . . ' -As the abbveTmentioned^ in the HF power device bas$d on 
I^^I'S'.* .'the first embodiment of the invention, the P"^ sinker 37 (of Fi^. 
.'^^ .and -the, . field oxide 'film 41 are buried into the trench, and 
^"e^ince the'' P' sinker 37 has a column shape that the P"*" doping 
^ . layer 36a * and the polysilicon column 36b are buried into 
I'.; the trench, a low- temperature thermal anneal for a shorter 
2b/»/;*time in coinparison with the- convention' s is valid in- forming 
:* 'the P'' .doping, layer 36a. According to that, the lateral 
':dif fusion is restrained to reduce the area of the device and 
■ prevent an increa.se of the parasitic capacity. 

-Fig. '3^ is a stn*tfctural sectional view of an HF power 
^''l '^^^i^P^'^^^^' tak:cn alo^4 the line A-A' of Fig. 2, and it is 
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^ 'cbristructed by a P" semiconductor layer 31b epit'axial-grow)?f on 
a " P"^ substrate 31a; a field bxide film 41 "formed by a/rrench 
' t-ructure on one side 'of the P" semiconductor layer 31b; a 

■ I'Pplysilicon .43a formed ' on a .given surface^ of the P" 
.'•'semiconcluctor layer 31a and gate electrode 4^ of a tungs-ten 
'filicide 43b laminating ' structure; a y^hannel layer 46 

laterally d.iffused from the field oxideyxilm 41 to both sides 
J.'. Of , the gate electrode 44, and formeci>on the surface of the P" 
; I " Semiconductor layer 31b; an N"^ ' source area 47 formed within 
' ;ijG 10 '\. ''the channel' layer 46 between cne/side of the gate .electrbde 44 
''^M'' }/ A.'^^^^ 'the field oxide film 41; ^an N"*" drain area 48 formed on the 
:y^urface of, the P" semioonductor layer 31b with a given 
•interval .from another side of the gate electrode 44; a P' 
sinker 37 provided a^^^column shape o'f a trench structure for 

■ 'dividing into two v^source areas' by a piercing through - the -N*^ 
.'soulrce, area 47, ^nd connected to the P" substrate 31a; an N" 
•'..hD,D' area 4 5. 'formed on the surface of rhe P" semiconductor 
• loLyer 31b h^ween the N"*" drain area 48 and the gate electrode 
•'44;! source electrode 51 contacted with the N' source .area 47 

'20/'' -dividecf into two source areas and electrically coupled with 
.v'!the^>* substrate '31a through the P"*" sinker' 37;. and drain 
' ' . .'lelecKrode 52 contacted with the N"' drain area 48. 



HI5 



Th^' ?" 'sinker 37 iiacludes the P" polysilicon column 36b 
'buried inrb one or^fumerous trenches formed by ' etching the P' 
251AK 3 ami conductor >^er 31b by a given depth and the neighborhood 
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^|^Gf» Che t rench.^^^^mely, a P*- doping layer 37a provided by a 
Ky doping on a l/zwer part and- a side wall thereof. 

AlsQ, there is forrae.d a P"^ enhancement layer 4 9 having a 
depth between the channel' layer 46 and the N^'scurce area 47 

, ' 'snd -'a-'width narrower than the K"^ source area 47 'to redu'ce a 

' ' " 

-''resistance of the P"^ sinker 37. 

.Moreover/' in the* inventive HP power device, since the 
source electrode 51 is coupled with the N~ source area 47 
. ^'Containing the P^ sinker 37 of the trench structure, ^ thus has 
' a wider width in comparison with the drain electrode 52/ an 
: ^overall area of the P" substrate 31a can be used as' common 
V source electrode- That is, as shown in Fig, 2, the P" sinker 
having the column shape 'of the trench structure is coupled 
•■'..with a center portion of. the N"^' source area 47 divided into 
''•'two source areas, to reduce the resistance, and the source 
,,'eiect rode , 51 is formed by a width overlapped on the N**" source 
^ area '47 divided into two source areas by the gate electrode 4'4 
/:* *an'd the P^ sinker 37. 

^. Figs. 4a through 4d are manufacture process se.ctional ' 
.views • of the HF power device in the first embo'diment: of the 
] -pr.e-sent' invention. 

As shown in Fig. 43, the P* epiraxy layer 31b of. 6-^302 - 

;,cm'iS' grown by a thickness of 3;an^l0;^ on the substrate 31a 

** ' . • 

./."'doped with a hi^h consistency and the semiconductor substrate 
/''•■3*2 is' formed, then a 'first silicon cxide film (SiOa) 33- and a 
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' ... , '. first silicon nitride filia (Si3N4) 34 are formed on the 
• '.'kjamiconductor siibstrate 32, ' I 

t^;.;-/^'- . Subsequently;- a , photo'sensing, film (not shown) is 
''. ;'„'■; dep'osiit'ed ort^ the first, silicon nitride film 34, ' and' a .mask, is 
."i3«/ .xormed to expose a ' subsequent source area, for example, a 
' '■ '-.'portion- to be formed as the P^ sinker 31, through an exposure 
' ■ and a developing. After that; the first silicon nitride film 
34',. ■•arid the first silicon- oxide film 33 provided In the lower 
.part thereof, are etched by using the mask, and continuously, 
OijO'.' '.the P"^ epitaxy layer 32 provided in the lower par,t thereof is 
. 'etched by, the thickness of the- ?~ epitaxy layer 32 then a 
'".tiirst trench 35 is formed: 

• , At rhi;^ time, an oyerall area of the ?^ sinker . can be 
;:* 'formed a*s one trench or as a plural number of trenches in 

'.'.'f d.rming the first, trench 35. 
=J0 . 'Next, in' order to dope the interior of the first trench 

35, in detail, side walls and a .lower part thereof, by . a P" 
"type, P"" ion is doped by using a boron nitride (BN) wafer as a 
' = so.urce of boron ion, to ,t'hus" form the P"^ doping layer 36a on 

.'2p' " the side' walls and the lower. part of the first trench 35. At 
^. \ c hi. 5 time, . t'he -P*^ doping* layer 36a is decided in a thermal 
• ' -'a.nneal' time or each .width of the first trench 35 so as to be 
; ' .',1. .contacted with a neighboring other first trench area ea'ch 
''..'other (case of formina numerous trenches) .and be also 
• 25'' -.contacted: with- toe lowe'r P"^ substrate 31a, 



m 

I U ' 



11 
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. I':; / • As shown in Tig- 4b/ the P"" type doped po'lysilicon is 
[.formed on 'an overall face containing the first trench 35 is 
. • ' toxmed, and t'hen the P"" pol'ysilicon column 36b buri'ed into the 
" /;:'first t:rench 35 is formed by executing a chemical mechanical 
5 polishing (CMP) . 

'■' ..^ As the above-described, the ion injection of high energy 

'and\ a high-temperature diffusion process can be omitted by 
forming, the P'^ sinker 37 based on the column shape constructed 
"by the P" doping layer 36a and the P"^ polysilicon column 36b in 
fiP'-. the* ^scurce area, further an area of the device can be reduced 
2 ^ " •/'■iby ''"easily ^drming the low-resistance sinker through the low- 

.'thermal anneal process. 
;f Then; a second silicon oxide film 38- and a second 

= !; .silicon nitride film 39 are formed on an overall face 
;^^,5' . 'odataining the P" polys ilicon column 36b buried into the first 
• ; trench 35, after that, the second silicon nitride film 39 -and 
□ the- -second silicon oxide film. 38 are selectively patterned to 
. expose a portion where a subsequent field oxide film. will be 
, grown- . - ' 

20 '* Next, ::he lower P" epiraxy iayer 31b i,s etched by a. depth 
. ; ' :o'f* ijC/m^ 3/iin' by. using the patterned the second silicon nitride 
''*,!."film 39 and a second silicon oxide film 40 as the mask, to 
.'.;'.fofm a second trench (not shown} At this time/ the second 
I * .'t'r:epch ' where a field ' oxide film for an isolation between 
•25';"-*'"device's will be formed, is- distanced from the sinker 37 by 
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a' given interval, more shallowly -han a depth of the first 

Trench 35. having the formation of i:he sinker 37, and also 
' rs fprmed as one trench or a plural number 'of trenches- 

' , ; Then, the field ion injection is performed by using the 
.'patterned second silicon nitride film 39- "and the second 
'''si,li'con oxide film 38 as a mask,, to form side wadis and a 

lower part of the second trench, namely, a channe,! stop layer 
' .4 0-- on the P" epitaxy layer 31b, and after that, iz is grown , a 
' f .ield oxide ;film 41 for burying the second trench having the 

fbrm;ati'on of ' 'the channel stop layer 41. . ' 

In such growth of the field oxide film 41, the field 
.o^i.de- film can -be thickly grown even under low temperature and 

d .flat degree of ' zhe wafer is also prominent, thus a 

'ryia'riuf acture process ^ is easy. 

As shown in Fig. 4c, the field oxide film 41 buried into' 

o;ie' or nurrierous trenches of Fig. 4b will be commonly explained 
.as.' the field oxide film 41 buried into one trench in 'the 
Vfollowing description. 

Next, the second silicon nitride film 39 and the second 

5i]-lcon oxide film 38 are removed, and then a gate oxide, film 
•42' is foxmed by a -thickness of 10nm*-80nm on an overall face 

containing tKe P' epitaxy layer 31b which has the formation of 

.the field oxide film. Then, * the gate electrode 44 formed as an 

accumulation, structure of polysilicon 43a and tungsten 

sili'cide ,43b is formed on the gate oxide- film 42, 
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Subsequently, N" impurity is ion-injected by using the 
g-at'e electrode 44 as the mask:, to form an LDD (Lightly Doped 
Drain) area" 45 for drift ing . electron injected into the channel 
'''\^//rayer to a drain area on the P" epitaxy layer 31b except the P"" 
o , .-.Sinker' 37, At this time^ the LDD area 45 is not formed on a 
'I' - '/,; . Mnker. area- where the .P"^ polysilicon column 36b is formed, 
' ' : ■ ' A graded channel ion , injection is performed on a 

\ y 3tru,ctural overall face having ' the formation of the LDD area' 
'.V "4*5 'to ; f orm an- N--type channel layer 46 within the P" epitaxy 
10* layer ';31b , except a portion where a succeeding, drain will be 

If}' . i formed. At 'this tirae^ the channel layer 4 6 is formed more 

' '"^ ''■■»''•"'.'.' ' 

y , deeply than the depth of the ion injection of the LDD area 45, 

*' !\ . ' * ^ 

;in , and' 'i'S formed by a lateral diffusion, spreading over one side 

, of the gate electrode '44, in detail, over an overall area of 

ry i 

!-U 15 . 'the'l .source area; towards the drain side. 

" Like this, breakdown voltage between source and. drain of 

/ 'V^the ,HF power device is increas'ed by forming the LDD area 45 

'•' .,and the channel layer 46* 
' '.i. As shown in Fig. 4d, the photosen'sing film (not shown") 

• 20';'; is depos.iteci on an overall structural face having ,the 

' ' ' ' '•',*', 

/: ,/ ; .fo'xma't ion of, .the channel layer 46, and the mask for forming 
•'; ' the N"^ source and drain through the exposure and developing is 
^.''fo'rmed. At this time, the mask for forioing the source and 
. '.''iv: ''drain ' exposes- overall the source area in order to perform the 
25 ; ' i'on, inj ection* of the source area and only a given area on the 
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', . . 'drain, area is -exposed so that- a following LDD area 45 is 
, 'remained , : 

i* " * ■ - \ Secondly, the N"" s.ource area 47 and the N"^ drain area 48 
\' ' , ' ' -are formed- within the channel layer 46 by the N"^ type 'impurity 
. . • , '5: ' . ipr> injection through a use of the mask. Herewith, the N*^ 
, :.'\/ source area 4 7 is formed within the channel layer 4 6 except 

- . ' 'the P*^ sinker 37, and the drain area 48 is contacted with 

.\ ^'-''-'t-he LDD area 45 and is forjned only within the P~ epiraxy layer 

> ! - 'Slbl Like the above, when the N"** source area 47 is forTtied, the 
"'qIQ. 'sinker, 37 composed of the P'' doping layer 36a and the P"*" 
' ' Ih". ' "v' pply'silicon column. 36b is' formed as a column shape 'piercing 
/ ; ■ j. J " 'through the inside of the N"*" source area 47^ to thus" perform a 

* - ! * / division into two source areas, namely, into respective source 
' areas of adjacent devices, 

• " 15 ' *. Then, a P"^ enhancement ion injection is executed only to 
, ' '^^^ f^"" source area 47 side in order to reduce the resistance 

, . of the, P'*" sinker 37, to formed the P"*"- enhancement layer 49 
. . 'Which is spread over the N*"' source area 47, the channel layer 

■:' ' ..;,-v*.^4$ aind the P sinker 37. At this time, in forming the F*" 
:20' ] .enhancement layer 49, it is formed more deeply than the depth 
-] ' ;' . ' ; ' :of 'the-N'^ source area 47 and more shallowly than the channel 
- \ ■ " ' : ' • '\][ l^yer 4 6. ,^ - . . ' 

' ' Next, a first inter-layer - insulation film 50. is formed 

j /'v 'on -an -overall face of the structure, after that, the first 

" \lht:er-layer ' insulation film 40 is selectively patterned, to 
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expose the sinker 37, the source area 47 and the drain 
,ar;ea 48. On this exposed portion, a metal film is. formed, then 
this metal "film is selectively to form source electrode 51 and 
drain electrode 52. Herewith, the source electrode -51 is 
coupled with 'the source area 47 divided into two source 
'cire-as and the sinker 37, and is overlapped on the total 
'-area of the. gate electrode 44. . 

Fig. -5 is a structural . sect ional view o^ the HF power 
device- in a- second embodiment of the present invention, and* is 
'saime as the first embodiment in all processes, excepting of 
.the * process' for forming the field oxide film. * 

; ' First', one or a p^Lura! number of trenches are formed, 
impurity i^ doped and diffused on the trench to form the P"^ 
doping layer 3 6a on the neighborhood of the trench, ' and then 
the polysilicon column, 3&b is buried into the trench to 
f'oirm the- P"^ sinker 37 based on a column shape. 

/ ■ Next, one side of the P^ epitaxy layer 31b is etched by 
a ^given depch to form the trench where the fie'ld oxide film 
will be' formed, and the field ion is injected into the trench 
td: form the channel stop layer 40. Herewith, differently from 
• the first enibodiment, only one trench is formed in 'fprming the 
t'r'ench- . 

' ' ' ' Subsequently, the silicon oxide film is' covered on an 
'overall face containing the trench having the formation of the 
cniannel stop layer 40, and after that, the chemical mechanical 

•• '• ' ' ■ 16 
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pplibshing (CMP) process is .executed and the field oxide film 
' ' • ' ' 

: '4:l*,flatly buried into the trench is then formed. 

^ ' 6 is a structural sectional view of the HF power 

1 ' device in a third embodiment of the present invention, and is 

/ 5; ;'' .,;sajue as the f irst and second embodiments in all processes^ 

*" excepting of the process for forming the field oxide film-' 

' ' ' ' ' V: * 

• ' . '* «',!' ''.^ First; one or a plural .number of trenches, are formed, 

,'■'''•(, ' 
' < « , 'f, ' . ' 

' . ''1'^ /the ■ impurity- is doped and diffused on the trench to form the 
doping - layer 36a on the neighborhood of the trench^ and 
^'fiG* \ then the polysilicpn column ■.36b is buried into the. trench 
- ;^ ' '''-.'i'p,c 'fbrm the sinker 37 .based' on the column shape. 
•ni:' ; .' ■ : " Nex'tv on.e side of the P". epicaxy layer 31b is etched by 
IS/:'' -'a, given depth to form the trench where the field oxide film 
, ' : 'will -be fbrmed, and the field ion is injected ihto the trench 
' i.JI'i 3/ to ' form the channel stop layer 40. At this time, differentl.y 
'■; / '"/^'rom,' the first embodiment/ only one trench is formed' in 
'--i „f 'orming^ 'the trench- 

Subsequently-, a thermal oxidation process is executed in 
' * • ' 'uHe. trench having the formation of the channel stop layer 40^ 
.20 ' /',t6' form the field oxide film 41 buried into the trench. 
^ y.'"' ; / .af ore-mentioned, in accordance with the present 

'\ -invention, a process in an HP power deyice and its 
■ ''manafacturing method can be • simplified since procedures for an 
/I'i'cn-. in j eqtion of high energy- and a high-temperature diffusion 
; . ' a^e -no need by doping impurity in a trench formed in a source 
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,',,area and burying polysilicon to form a sinker. In addition^ a 
stinker based on a low resistance can be easily formed by a low 
" ' ' -cherinal anneal procedure under lOOO'C, thus a parasitic 
'* 't^si'stance and a parasitic capacitance are reduced so as to be 

' / ^V"' applicable not only to a band of l-^3GHz but also to a .high- 
"v' '^peed pcvve'r device of a frequency band higher than that. 

' ; • Further^ a high-temperature thermal anneal procedure is 

I n.ot required by forming a trench ' in forming a field oxide film 
; • /• '^r.a^rid by performing an oxidation of a trench inside or covering 
' 10- " with ^ an oxide film to form a buried field oxide film, and a 
. ) ".'/f'l&t' degree of a wafer can be also improved with a reduction 
;; of a' device, area. 

It will ' be apparent to those skilled in the art that 
f_'*; , _ various modifications 'and variations can be made in the 
;^iri'' V .'present invention without deyiating from the spirit or scope 
, •'''.of the invention- Thus, it. is intended that the present 
.:V^;;' invention cover the modifications and variations of this 
'\[ ^. invention provided they come within the scope of the appended 
'■• I ..^ Gi.aims, and their equivalents. 
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